Journal of the Department of Agriculture,
Western Australia, Series 4
Volume 6
Number 3 1965

Article 11

1-1-1965

Kimberley Research Station progress report, 1964 : oil crops
D F. Beech
M. J. T. Norman
W. R. Stern

Follow this and additional works at: https://researchlibrary.agric.wa.gov.au/journal_agriculture4
Part of the Agronomy and Crop Sciences Commons, and the Plant Biology Commons

Recommended Citation
Beech, D F.; Norman, M. J. T.; and Stern, W. R. (1965) "Kimberley Research Station progress report, 1964 : oil
crops," Journal of the Department of Agriculture, Western Australia, Series 4: Vol. 6: No. 3, Article 11.
Available at: https://researchlibrary.agric.wa.gov.au/journal_agriculture4/vol6/iss3/11

This article is brought to you for free and open access by the Agriculture at Digital Library. It has been accepted for
inclusion in Journal of the Department of Agriculture, Western Australia, Series 4 by an authorized administrator of
Digital Library. For more information, please contact library@dpird.wa.gov.au.

KIMBERLEY RESEARCH STATION PROGRESS
REPORT
PART 2

OIL CROPS
By D. F. BEECH, M. J. T. NORMAN, and W. R. STERN

INVESTIGATIONS on the adaptation of a range of oil crops to the Ord River
environment have been in progress since the early years of the Station.

The crops tested include linseed, saf- the furrows drawn out immediately after
flower, rape and mustard, peanuts, sun- sowing.
flowers, castor bean, sesame, niger, and
oilseed poppy.
Safflower and linseed, Safflower
grown in the dry season, have proved the
Three varieties have been successively
most promising.
developed as standards: (48-89) (B) in
In earlier experiments, safflower and early work, followed by 4 (1), and at
linseed were grown on a border-check present the American variety Gila. In a
system of irrigation, but this method has variety and time of sowing experiment
1961, Gila produced 32 per cent, more
been abandoned in favour of the more in
seed and 44 per cent, more oil per acre
efficient and economic corrugation system than 4 (1), (Beech and Norman 1963b).
(Beech 1962). With this method the crop The average yield of Gila in 1961-63 was
is sown with a modified combine drill, 2,230 lb. per acre of seed, with an oil conwhich, at the same time, draws out tent of 35-40 per cent. No major difficulshallow irrigation furrows 3£ ft. apart. ties have been encountered in growing
Alternatively, the crop can be drilled and the crop (Beech 1963).
Table

5.—Safflower:

Year

1956

Variety

(48-S9) (B)

effect of time of sowing on seed yield, oil content, and iodine value
Date of Planting

Seed Yield

Oi Content

May 3
May 31
June 28
July 26

(lb per acre)
2179
1980
1701
680

(F er cent.)
31 -7
28-5
290
28-7

150
146
149
144

May 2
May 30
June 27
July 25

1974
1435
897
734

28-3
29-7
29-8
271

146
144
Ml
140

Iodine Value

1957

(48-89) (B)

1961

* (I)

May 5
June 5
July 5
August 4

2550
2282
948
168

36 1
35-7
29-4
250

145
143
142
141

Gila

May 5
June 5
July 5
August 4

3002
2761
1610
461

37-5
39-5
36 6
31 0

143
144
141
140

1961

Reference

Basinski,
Beech,
and Lee (1961)

Beech and Norman
(1963a)
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Saffiower can only be successfully
grown in the dry season. To obtain high
yields the crop should be sown in early
May, and yields are seriously reduced if
planting is delayed beyond early June
(Table 5), (Basinski, Beech, and Lee 1961;
Beech and Norman 1963b). The decline
in yield is associated with diminished
vegetative growth, lower oil content, lower
iodine value, and an increased proportion
of unfilled seed. The effects upon seed
are attributed to high spring temperatures
hastening the maturation of late-planted
crops.
In precise population studies, saffiower
was sown at densities of 30 to 1,300 plants
per sq. yd. Although at high densities
the incoming light was fully exploited
early in crop development, there was no
increase in total dry matter, and seed
yield was highest with densities of about
120 plants per sq. yd. On the average seed
yield constituted 20 per cent, of the total
dry matter. For the entire crop growth
period, the efficiency of conversion of
light energy to dry matter was 1.4 per
cent, with values for shorter periods up
to 3.1 per cent. (Stern and Beech, in preparation).
Under practical farming conditions
yield responses have been obtained to
increasing the sowing rate up to 80 lb.
per acre of seed. High seeding rates and
dense stands are important to counteract seedling mortality, to suppress weeds,
and to reduce the span of flowering and
maturation. No significant yield differences were obtained between row spacings
of 7 and 21 inches but close drilling is
preferred for the reduction in weed
competition.
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Fig. 1.—The ratio of evapotranspiration to free water
evaporation in freely irrigated saffiower (after Stern, in
preparation)

Variable results have been obtained in
saffiower fertiliser trials. Application of
nitrogen fertiliser has sometimes resulted
in yield increases, but not always. Experiments with linseed (Beech and Norman
1964a) show that nitrogen fertiliser responses are dependent upon the treatment
of land in the wet season prior to cropping, which determines the amount of soil
mineral nitrogen available to the crop.
In recent work, as yet unpublished, saffiower has shown similar responses.
Evapotranspiration from freely-irrigated
saffiower was determined from changes
in soil moisture and related to potential
evaporation from a free water surface
calculated by the Penman formula. The
ratio of evapotranspiration to potential
evaporation varied from less than 0.5
soon after crop emergence to a peak rate
of 1.57 during the elongation stage. It
was 1.25 between elongation and flowering and fell to less than 1 at the ripening
stage. Average evapotranspiration over
the crop period was 3.1 mm. a day (Fig. 1)
(Stern, in preparation).
The main pests of saffiower are larvae of
Prodenia litura F. and Heliothis armigera
Hubn. Without effective control measures
pest damage can be serious; in 1959 an
untreated plot yielded 600 lb. per acre less
than a crop regularly sprayed with a DDT
and Endrin mixture. In a defoliation experiment, simulating attack by Prodenia
larvae, increasing severity of leaf removal
had a progressively detrimental effect on
seed yield and oil content (Beech 1964a).
Linseed

Linseed varieties of Indian origin have
replaced earlier varieties from temperate
and warm, temperate regions. The present
standard variety is RR204, which, in a
variety and time of sowing experiment,
outyielded RR45 and RR236 in seed yield
by 8 and 28 per cent, respectively, and in
oil yield by 10 and 30 per cent. (Beech
and Norman 1963a). The yield of linseed
at the Station, with correct cultural
practices, has varied between 800 and
2,400 lb. per acre of seed, with an average
of 1,350 lb. per acre and with an oil
content of 44-48 per cent.
Selection within another Indian variety,
RR63, is in progress, and promising early
and late maturing types are emerging.
Journal of Agriculture, Vol 6 No 3 1965

obtained after a clean fallow, involving
repeated cultivations. However, in the
second experiment, equally high yields
were obtained after a single early wet
season ploughing. Factorial combinations
of herbicide and nitrogen fertiliser treatments were superimposed. From the
interactions it was concluded that, in the
first experiment, the beneficial effects of
wet season cultivation were the result of
increased available soil nitrogen supply,
and, in the second experiment, of increased nitrogen supply and reduction in
weed infestation.
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Fig. 2 . — E f f e c t of t i m e o f p l a n t i n g on varieties o f linseed.
Summary o f seed and oil y i e l d . Variety RR204 (after Beech
and N o r m a n 1963a)

Experimental work at the Station on
brassica oilseeds (rape and mustard) as
dry-season crops began in 1961 with the
introduction of a range of plant material
from India. Following a preliminary
selection in that year, a small group of
varieties was grown under a range of
times of sowing and nitrogen fertiliser
treatments in 1962 (Beech and Norman
1964b).
Seed and oil yield progressively declined
with sowings made after early May. The
mustard variety, T.144, was the most
successful, with a seed yield of 1,020 lb.
per acre and an oil yield of 379 lb. per
acre. A small linear response to nitrogen
fertiliser up to 80 lb. per acre of nitrogen
was recorded, but at the highest level oil
content was slightly reduced. A positive
correlation with temperature for seed
yield was obtained, suggesting that even
earlier planting, so that vegetative growth
is made in the warm early autumn and
the crop matures in midwinter, might
give higher yields.

Cununurra clay soil is ill-suited to the
preparation of the fine seed bed normally
required for linseed, but in the last few
years satisfactory establishment has been
achieved through improvements in land
preparation technique, shallow seeding,
the use of subtropical varieties and sowing
and irrigating by the corrugation method
(Beech 1962).
As with saffiower, linseed can only be
grown satisfactorily in the dry season,
and early planting is important (Fig. 2),
(Beech and Norman 1963a). The fall in
seed and oil yield with sowings made
after early June is very marked, and,
again as with saffiower, the decline is
associated with reduced vegetative growth
and with a shortening of the flowering
and seed maturation phases.
High plant populations are essential, to
Other oil crops under investigation
aid emergence through a soil crust, to since the last progress report include
compete with weeds, and reduce the span sesame, castor, soybeans, niger seed, and
of flowering and seed maturation. The oil poppy. Sesame shows some promise
seeding rate has been standardised at as a wet-season crop, with top seed yields
60-80 lb. per acre. The seed is sown with from the best variety, Tashkentii 122, of
a normal grain drill at £ to 1 in. depth.
1,100 lb. per acre. The performance of
Two experiments were carried out, in niger seed and oil poppy was disappoint1960-61 and 1961-62, to test the effects of ing and did not warrant further research.
treatment of land in the wet season prior Experiments with castor bean were termto growing a linseed crop. In both inated because of the difficulties of insect
experiments, the lowest linseed yields were control, and work on soybeans also was
obtained after a resting fallow, when the terminated because of severe problems
land remained uncultivated over the with insect and fungal disease control
whole wet season, and high yields were and pod-shattering.
193
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RICE
By A. L. CHAPMAN and P. J. VAN RUN

RICE received major attention in early research at the Station, when its adaptation to
w e t and dry season conditions and its local agronomic requirements were broadly
established (Anon. 1960; Langfield 1961).

In recent years, with the expansion of
research on other crops, particularly
cotton, the amount of work devoted to
rice problems has been curtailed.
Early work showed that, in general,
indica varieties are more suited to wet
season and japonica varieties to dry
season conditions. The time of sowing is
critical and even a fortnight's difference
•can considerably affect the performance
of a number of varieties (Langfield and
Basinski 1960). Initially, Meli No. 2 and
Caloro were chosen as standard varieties
for the wet and dry season respectively.
They were the first varieties grown commercially on the Kununurra Pilot Farm
In 1960-61.
All introduced indica varieties, including Meli No. 2, have the disadvantages of
poor response to nitrogen application and

weak straw, making them liable to lodging (Langfield and Chapman 1959). To
eliminate these drawbacks a selection
programme with indica x japonica hybrids
commenced at the Station in 1954. This
work (transferred in 1960 to the CSIRO
Coastal Plains Research Station at
Darwin) produced several new strains,
four of which (HD 17, HD 18, HD 19,
HD 20), were recently tested at the
Station. All of them outyielded Meli
No. 2, and in contrast to the latter, showed
satisfactory response to an increase in
nitrogen application rate from 40 to 80 lb.
per acre of nitrogen (Table 6). On the
basis of quality tests at the Tropical
Products Institute in London, the strain
HD 18, now named Sircna, has been
chosen as the new standard wet-season
variety. In 1963-64 this variety, grown

ce experimental plot on
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on a commercial farm for seed multiplication, averaged 3,200 lb. per acre on 16
acres.
Table 6 . — E f f e c t

of nitrogen fertiliser application on
rice varieties
Ammonium Sulphate
Applications

Varieties

Mean

4 cwt. per
acre

2 cwt. per
acre

lb per acre
3899
4175
38S5
4164

lb per acre
3298
3144
3232
3364

3599
3660
3544
3764

Mean

4023

3260

3644

Meli No. 2

2334

2480

2407

HO
HD
HD
HD

17
18 (Sircna)
19
20

1

2

3

4

S

6

7

8

Superphosphate ( c w t / a c r e )
Fig.

3.—Response of rice to superphosphate on new land
Utter van Rijn and Chapman 1964)

as the application is increased to 2 cwt.
per acre. Heavier dressings give little
Further variety-time of planting trials further response (Pig. 3). On land which
were carried out in the 1960, 1961 and has previously received 2 cwt. per acre
1962 dry seasons (van Rijin and Chapman or more of superphosphate, there is little
1964). Caloro, planted in May, produced response to subsequent applications of
the highest yield (Table 7) and remains more than 1$ cwt: per acre.
the standard dry-season variety.
Earlier experiments with rice (Anon.
1960) have also shown that:
Table 7.—C omparative yield of rice varieties,
(1) Deep placement of ammonium
1960-62
sulphate is beneficial.
Time of Planting
ExperiSeason
Varieties
(2) Split application of nitrogen
1
ment
May
June
July
(part at sowing and part one
month prior to ear emergence)
3894
I960
Caloro
tends to increase the yields of the
2752
Calrose
2310
Fujtsaka N o . 5 ....
slow maturing wet season indica
3516
Hungarian N o . 1
varieties, but may have the
2891
Caloro
2149
II
1961
3913
opposite effect on dry season
2663
Calrose
1663
3717
2936
Fujisaka N o . 5 ...
1908
1516
japonica varieties.
2142
Colusa 180
1140
1842
(3) Indica varieties generally fail to
II
1962
Caloro
2078
1977
2296
1433
Calrose
respond to application rates above
40 lb. of nitrogen per acre while
japonica varieties benefit from
The search for better varieties is conrates up to 120 lb. of nitrogen per
tinuing. Varieties from Surinam and
acre.
America are currenly being tested in
variety-time of sowing trials. Yields after
The results of recent trials with Sircna
ratooning will also be taken into account and other indica x japonica strains, menin assessing their performance.
tioned above, indicate that nitrogen
In earlier trials significant yield re- application rates up to 80 lb. per acre
sponses were recorded with applications are desirable when growing these new
up to 2 cwt. per acre of superphosphate, varieties in the wet season.
even on land which had previously reNo serious stem-borer damage occurred
ceived applications of superphosphate in the 1960-64 period. As routine meas(Anon. 1960). Phosphate requirements of ures, crops were dusted with Endrin when,
rice were further studied between 1960 light-trap catches of stem-borer moths
and 1963, using variety Meli No. 2 (van were reported, and rice bays were
Rijn and Chapman 1964). Results show ploughed in early in the dry season after
that, on new land, at least £ cwt. per wet-season cropping in order to allow
acre of superphosphate is required to soil infested with overwintering pre-pupae
establish the crop. The yield rises sharply to dry out thoroughly.
f
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SUGAR CANE
By J. J. BASINSKI, A. L. CHAPMAN, E. MAYNARD and P. J. VAN RUN

I N view of poor market prospects at the t i m e , and because of the pressing research
needs of other crops, experimental work on sugar cane was temporarily suspended in
1959. A complete review of sugar research to that date was subsequently undertaken.
The results of this review (Lee, Chapman, and Basinski 1963) can be summarized as
follows:

(1) Cane is well adapted to the environmental conditions of the Ord area. The
weighted mean yield of all experiments
planted between 1950 and 1957, including
plant crops and first, second, and third
ratoons for all experimental treatments
was more than 30 tons of cane per acre
per harvest, with a corresponding sugar
yield of 4 | tons per acre. In later trials
yields of more than 45 tons of cane per
acre were recorded for both plant crops
and first ratoons.
(2) Variety trials indicated that Pindar
and Q.50 were the most promising of the
13 varieties tried.
(3) t>elay in time of planting after
April tended to reduce yields of plant
crops, the magnitude of reduction varying with varieties.
(4) In fertiliser trials cane yield
responses to nitrogen application were
variable. Significant responses up to
120 lb. per acre of nitrogen for plant crop,
and to 180 lb. per acre for first ratoons
were recorded. It appears that cane
requires at least 1 cwt. per acre of superphosphate or 4 cwt. per acre of rock
phospate of plant crops as well as ratoons,
on previously manured land. On new land
2 cwt. per acre of superphosphate is

required. No response to potash application was obtained. There were no significant interactions between fertilisers or
between varieties and fertilisers.
(5) In addition to rainfall, about 20
irrigations, totalling 60 in. per year,
were applied to secure satisfactory cane
growth.
The varieties originally imported were
maintained at the Station until 1964,
when an examination showed that they
were infected with ratoon stunting
disease. This disease was probably present, although not noted, throughout the
initial period of experimentation and
would explain the often disappointing
ratoon yields. Since it can be controlled
with hot water treatment of planting
material, an improvement in overall
yields can be expected in future.
The
varieties were destroyed before the introduction of new planting material.
Because of better marketing prospects
research on sugar cane, in collaboration
with the Colonial Sugar Refining Co. Ltd.,
recently started again. A range of
varieties, many of them developed since
the previous introductions in 1950, have
been imported for testing. Several agronomic trials are also in progress.

196
Journal of Agriculture, Vol 6 No 3 1965

